Developmental changes in cyclooxygenase mRNA expression in the kidney of rats.
Prostaglandins, synthesized by cyclooxygenase (COX), regulate renal hemodynamics and also epithelial water and solute transport. To determine whether COX mRNA expression changes with age, we studied expression in renal medulla and in cortex in developing rats at various ages. We also examined age-related changes in COX mRNA expression induced by lipopolysaccharide (LPS). COX mRNA was quantitatively analyzed in a real-time polymerase chain reaction (PCR) with dual-labeled fluorogenic probes. COX-1 mRNA expression did not change with age in cortex or medulla. COX-2 mRNA expression was highest in 1-week-old rats and lowest in 4- and 8-week-old rats. Lipopolysaccharide treatment did not alter COX-1 mRNA expression in infantile or adult rats. In adults, LPS at 1, 5, and 10 mg/kg induced COX-2 mRNA expression in renal medulla; the higher doses, 5 and 10 mg/kg, induced COX-2 expression in cortex. In infantile rats, COX-2 mRNA, already high in the unmanipulated state, was further increased by only 1 mg/kg LPS in both renal cortex and medulla. Age-related changes in the expression of COX-2 mRNA might be responsible for changing physiologic characteristics of renal function during postnatal development in rats, and may be important in renal cortical development.